The perception of colostomy-related problems and their impact on health-related quality of life (QoL) may differ between patients and healthcare professionals. The aim of this study was to investigate this using the Colostomy Impact Score (CIS) tool.
Introduction
Surgery for colorectal cancer results in a planned permanent stoma in 10-30 per cent of patients 1 -3 . The overall complication rate after stoma surgery varies from 21 to 70 per cent; complications include flux, retraction, stenosis and parastomal herniation 4 . Patients with a stoma also deal with daily stoma-related practical management issues such as stool leakage and odour. Having a stoma can change a patient's perception of body image. Several studies 5 -7 have described a negative impact on quality of life (QoL) among patients with a stoma following surgery for colorectal cancer.
Healthcare professionals dealing with these patients should have knowledge and understanding of stomarelated problems and their potential impact on patients' No. of participants <3 3-6 7-14 >14 www.bjsopen.com BJS Open 2018; 2: 336-344 
Ward nurses (n = 10)
Medical students (n = 32) QoL. They should have a good appreciation of patients' perceptions of these problems. This should improve preoperative counselling and post-treatment management. The Colostomy Impact Score (CIS) (Appendix S1, supporting information) has recently been devised for patients left with a permanent stoma after rectal cancer surgery 8 . According to the responses obtained from each of 610 Danish patients with a colostomy who were included in a nationwide cohort study, items that contributed significantly to reduced QoL were selected for the development and validation of the CIS. The CIS is weighted to evaluate the aspects of colostomy-related problems that have a negative impact on QoL from the patients' point of view. It was developed based on the results of 17 relevant items in the Basic Stoma Questionnaire 2 . Logistic regression analyses identified and selected items for the CIS, and multivariable analysis established the score values allocated to each item.
The aim of the present study was to detect differences in the perception of the relative impact of colostomy-related problems on QoL between patients and healthcare professionals using the CIS. The study was conducted before publication of the CIS.
Methods
Healthcare professionals and medical students were asked to rate their perception of stoma-related problems, and responses were compared with data obtained from patients when the CIS was created.
Fourteen centres around the world involved in collaborative research with the Department of Surgery at Aarhus University Hospital were identified. An invitational e-mail was sent to the leading colorectal consultant in each centre, explaining the study and asking for nomination and e-mail addresses of another consultant, two dedicated trainees, two stoma nurses and two ward nurses. Medical students were recruited from the medical students' network (EuroSurg Students). Additionally, stoma nurses were approached via the Association of Stoma Care Nurses (ASCN UK).
The survey was set up using the online data capture system Research Electronic Data Capture (REDCap) 9 . This allowed the administration of links and direct entry of data into a combined database. Selected healthcare personnel received an e-mail with an invitation letter, which also explained the study. After they had agreed to participate, they were given a link to the survey where they completed a few background questions about their profession, years of experience, country of practice and whether they had previously seen the finalized CIS.
In step 1, participants were offered a list of 17 questions (identical to the 17 items presented to patients for the development of the CIS, in the same order) (Appendix S2, supporting information) and asked to choose the seven items that in their opinion would have the greatest negative impact on QoL for patients with a colostomy. Their choices were compared with those derived from patients for the CIS. In step 2, participants were given another task. The seven factors in the CIS (patient choices) with patients' responses were shown, but without any score values shown for the 12 response alternatives. Participants were asked to rank the responses according to the severity of symptoms, from the response with the highest to the lowest negative impact on QoL. The ranking was then transformed to the corresponding score values in the original score (CIS).
Based on the results of a previous similar study regarding the pouch dysfunction score 10 , it was hypothesized that the selection of the participants to the correct items above the threshold of random selection would not be high, and that of the five professional groups stoma nurses would have 
Statistical analysis
All statistical analyses were performed using STATA ® software version 12 (StataCorp, College Station, Texas, USA) and Excel ® software (Microsoft, Redmond, Washington, USA). Descriptive data were presented as numbers and percentages. The χ 2 test was used to compare performance in choosing the items corresponding to those in the original CIS between different professional groups. The Kruskal-Wallis H test was used to compare the response values between the different professional categories. The responses of all other professionals were compared with those of stoma nurses; the hypothesis was that stoma nurses would have better knowledge than the other groups.
Agreement between healthcare personnel and patients was classified as a good, moderate or poor match. A good match was achieved when the response option was rated with an identical value or different by no more than 1 point from that of the original CIS. A moderate match was attained when the value differed by 2 points, and a poor match was designated if the value differed by more than 2 points. The threshold of random selection was defined as each item would have the same probability of being chosen (7 of 17 = 0⋅41), which equates to a frequency of 64 of 157 random selections (number of participants). P < 0⋅050 was considered statistically significant.
Results
A total of 157 healthcare professionals returned the surveys. Data from one respondent were excluded as this person had previous knowledge of the CIS score. The flow chart of the participation process is shown in Fig. 1 . Some 84⋅0 per cent of participants were European and 16⋅0 per cent were from the Americas, Asia and Africa (Fig. 2) . The distribution of the 157 professionals between countries and their experience are shown in Table 1 . There was clear predominance of stoma nurses from the UK, representing 71 per cent of this professional category.
The response rate from the invited international collaborators and the EuroSurg group was 50⋅4 per cent (116 responses from 230 invitations). The total number of individual e-mail invitations sent to the ASCN UK was not known.
Step 1: rating of colostomy-related problems
The 17 items of the colostomy-related problems and their frequency of selection by the participants are shown in Fig. 3 . Six of the original seven items of the CIS showed frequencies above the threshold for random selection, and five items were selected in the top seven frequencies of selection (Fig. 3a) . These items included embarrassing smells, seepage under sticking Score assigned by a all participants and b stoma nurses for each of the 12 responses to the seven factors in the Colostomy Impact Score (CIS) compared with original scores. Median values, interquartile ranges and ranges are denoted by bars, boxes and error bars respectively for every response value scored in step 2. The pattern was similar for all participants and stoma nurses plaster, frequency of skin problems, pain around stoma and managing stoma care. However, two items included in the CIS, stool consistency and parastomal bulging, were underestimated by the participants, and two items not included in the CIS, frequency of changing stoma bag and condition of skin around the stoma, were among the seven most reported items and were clearly higher than the threshold for random selection. The overall percentage of participants who had chosen five or more of the original items in the CIS was 57⋅1 per cent. No statistically significant difference was observed between the five professional groups (P = 0⋅079). When comparing every other professional category with stoma nurses, the only group that performed significantly worse were medical students, P = 0⋅010 ( Table 2 ).
Step 2 Hard and lumpy stool consistency was the most underestimated response. Embarrassing smells once a week or more frequently was the most overestimated.
No significant difference was observed when the different professional groups were compared with one another (P = 0⋅108).
The correlation between country or experience and matching was not investigated owing to the relatively small sample size. Some countries and categories had only one participant.
Discussion
This study has shown significant discrepancy in the perception of stoma-related problems between healthcare professionals and patients with a stoma. Almost half of replies of the participating healthcare professionals had a poor match with the original patient-derived score.
Stool consistency, particularly hard and lumpy stool, was the item that demonstrated the most incongruity between patients' and participants' perspectives, followed by bulging around the stoma. Others 11, 12 have reported the impact of hard stool consistency on patients' QoL, concluding that, although constipation with increased stool consistency was an often neglected problem among stoma patients, it was considered a strong factor in reducing QoL and increasing the number of stoma clinic visits due to pain. As this problem is often raised at the primary care level and handled with dietary recommendations and/or simple laxatives or aperients, this may explain under-reporting in secondary care. Bulging around the stoma was underestimated by all professional groups except for stoma nurses. Prevailing surgical dogma that most parastomal hernias are asymptomatic may have contributed to the underestimation 13, 14 . Even bulging is not necessarily indicative of herniation, as it may also be associated with prolapse, thick mesentery, excessive subcutaneous length of the stoma or weak abdominal wall 15 -17 . The high frequency in respondents' selection of the stoma bag changing frequency item could be attributed to the financial burden of this item. The CIS was developed in Denmark where stoma care is free of individual charge. This may not be the case in all countries.
Several studies have described various discrepancies between physicians' and patients' points of view for a variety of disorders, including colorectal diseases 10,18 -22 . Participants in those studies were physicians only. QoL outcomes derived from the physicians' perspective may be imprecise 23, 24 . Regarding QoL, the patients' own rating is best.
The main strength of the study is the relatively large number of participants, the diversity of the countries of practice, and the coverage of different professional groups that might be involved in the management of stoma-related problems. This international perspective of the survey improves the heterogeneity among healthcare professionals in relation to healthcare organization, culture and climate difference.
The study has several limitations. As the recruitment process was confined to centres involved in collaborative research work with Aarhus, one stoma nurse association with predominance of stoma nurses from the UK and one student network, selection bias must be present. As only minor differences were observed between the different professional groups, it is unlikely that a larger study would yield significantly different findings. The number of ward nurses was small, and inferences should be made with caution.
This study should raise awareness and improve the understanding of colostomy problems among healthcare professionals, and prompt closer communication with the patient throughout the treatment and follow-up process. As the patients' perspectives of the impact of different symptoms on QoL often differ from those of healthcare professionals, patient-reported outcome measures should be developed to incorporate the patients' view, as was done with the CIS. Use of the CIS could raise awareness of how stomas affect patients' QoL. This is necessary to improve clinical practice and achieve better outcomes for these patients.
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